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SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that I, Willis J. Mullet, a citizen of the United States of America, 
and a resident of the City of Gulf Breeze, County of Santa Rosa, and State of Florida, 
have invented certain new and useful improvements in a 

SECTIONAL DOOR SYSTEM 

of which the following is a specification. 



Docket No. WAY.P.US0054A 
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SECTIONAL DOOR SYSTEM 

This application is a divisional of U.S. Serial No. 10/132,864, filed on 
April 24, 2002. 37 C.F.R. § 1.78(a)(2) 
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TECHNICAL FIELD 
The present invention relates generally to upward acting sectional door systems. 
More particularly, the present invention relates to an insulated or noninsulated sectional 
door having a single leaf hinge and a pinch-resistant section to section interface of the 
1 0 door panels. The track system and coimterbalance system drive tube for the door system 
are receivable within the door sections, thereby requiring no additional space for 
shipping. 

BACKGROUND ART 

15 Upwardly acting sectional doors have become commonplace in a variety of 

applications including buildings, trucks, and trailers. These doors are characterized by 
a plvirality of hinged sections or panels that articulate in a pivoting fashion as the door is 
moved fi-om a generally vertical, closed position to a horizontal, open position. Attendant 
to the pivoting of door sections is the risk of entrapment between those sections, which 

20 has led to the development of a number of pinch-resistant designs. Such doors are 
formed with section interfaces that eliminate the finger and/or hand entrapping gaps that 
otherwise might open and close as the sections articulate. 

In one such door, mutually facing convex and concave curved surfaces are formed 
across the lateral width of the door. During the transition fi-om the closed door condition 

25 to the stowed open door condition, the space between these surfaces is dictated by the 
hinge between the panels, which causes the facing sides to shift in relation to each other 
as they articulate around their associated axes. This space remains during articulation of 
the door section, but decreases along the direction of articulation during at least a part of 
the transition into the state of maximum articulation to reduce the likelihood of a foreign 

30 object entering the gap and becoming pinched between the sections. 
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In another system, the hinged door panels are provided, at their facing edges, with 
areas that curve around the axis of the hinges to eliminate the occurrence of a gap, as 
wide as a finger, at any angle between the panels. When the door is in a closed state, 
shoulder areas engage each other in the vicinity of the interior surface of the door and 
5 outside the curved edge areas that extend from the outer surface of the door. 

In yet another door system, male and female portions are formed on an adjacent 
garage door panels to cooperate with each other in such a manner so as to minimize the 
gap therebetween, thereby protecting human fingers from being pinched by both the 
inside and outside of the garage door. Each panel is securely fastened to a structural 

10 member, which supports the weight of the panel. Adjacent stmctural members are 
vertically aligned with one another and coupled together by a hinge pin and hinge sleeve. 
Each structural member cooperates with an adjacent hinge sleeve so as to prevent human 
fingers from being pinched by the inside of the garage door. 

In still another door system, known in the industry, a plurality of panels are 

15 pivotally connected to one another with mating upper and lower edges of the adjacent 
panel providing a pinch-resistant configuration during the articulation of the door. In this 
door, assembly and installation are more easily and efficiently accomplished, because the 
door panels provide contact locations between mating upper and lower edges of the 
panels. The configuration of these contact locations aligns the panels relative to one 

20 another during installation. Additionally, the hinge assembly includes a pivot axis which 
is positioned between the front and back faces of the panel to enhance the pinch-resistant 
operation of the door. 

When installing a sectional door, the sections or panels are generally stacked in 
the opening and temporarily retained by nails or other suitable fasteners until the hinges 

25 are installed. Then, roller stems are placed in the roller carriers and the track system is 
installed over the rollers and attached to the frame around the opening. To facilitate 
stacking, the prior art teaches that the panel to panel interfaces on the door sections must 
have load-bearing surfaces. These load-bearing surfaces are normally somewhat flat and 
perpendicular to the face of the panel to carry a substantial portion of the weight of the 

3 0 stacked panels. Further, the panel to panel interface must align the panels with each other 



and prevent the panels from moving either in or out during installation of the hinges, 
rollers and the track system. For proper operation, these considerations need to be met, 
and the panels need to articulate proximate to each other during the normal operation of 
the door without rubbing or abrading or opening a gap sufficient to insert a finger or 
hand. As mentioned, one solution is to manufacture panel to panel interfaces that 
position the panels during installation using a hinge to raise the panel and define the 
clearance therebetween. Unfortunately, manufacturing tolerances and variances make 
this method troublesome. In most cases, the door sections are connected with hinges, 
which include a roller stem carrier formed integrally with a hinge. Thus, as described 
above, the hinge is installed prior to insertion of the rollers and before the stacked panels 
can be supported by a track system. While this improves the panel spacing in the 
interface area, as the panels get larger and heavier it becomes more difficult to insert the 
hinges. 

Typically, the hinges have two leaves and a hinge pin, which becomes the pivot 
point of the hinge and holds the leaves together. It is known to have part of each leaf 
arranged to form a knuckle so that the hinge pin is not required. Ordinarily, the hinges 
are attached to the panels with fasteners such as screws driven into the panel itself or a 
component of the panel such as a stile. In some prior-art hinges, the hinge serves as the 
roller carrier and accepts the roller pin. In these single-leaf designs, the hinge pin is used 
to attach the hinge leaf to the stile. In either of the above-described designs, the roller 
location must remain constant to the lower panel or imdesired movement of the panels 
through the transitional radius will occm*. 

The door sections are normally packaged for shipment by bundling in pairs or 
four section packs. The counterbalance system, track system, and remaining hardware 
are packaged separately in one or more additional packages. These packages that are 
separate from the panel packages are different in size leaving imdesirable voids in the 
shipping container as well as the possibility of missing components, when the door 
components are delivered to the job site. One solution, in the industry, was to bimdle 
similar components together to minimize lost space. Unfortunately, the components 
needed to be separated at the shipment termination requiring additional time to prepare 



the door for installation. Further, this did not relieve the possibility of components being 
lost during shipment and additional handling of components. In some instances, the door 
panels are constmcted of component parts such that the panels, track, and counterbalance 
system could be broken down and packaged together. While reducing the number of lost 
parts, handling and storage or stowage become a significantly greater burden. 



SUMMARY OF THE INVENTION 
In light of the foregoing, it is an object of the present invention to provide a door 
panel interface formed integrally in adjacent panels, where the interface bears a portion 
of the weight of the door and performs a pinch-resisting function. It is another object of 
the present invention to provide an overhead sectional door having a plurality of panels, 
each panel having a rearwardly extending interface, where a portion of the weight of a 
superjacent section is home by a portion of a subjacent section at the front surface and 
at an intermediate point of the interface between the front and rear of the panel. Yet 
another object of the present invention, is to provide a joint surface on the subjacent 
section carrying a raised portion intermediate of the front plane and rear plane that bears 
a portion of the weight of the superj acent section and prevents intrusion of foreign objects 
during articulation of the door sections. Still another object of the present invention, is 
to provide an overhead sectional door where the joint surfaces of adjacent sections are 
adapted to pivot with respect to each other through a range of motion as the door is 
moved from a generally closed vertical position to a generally open horizontal position, 
where a raised portion of the joint assemblies remains in proximity to the opposite joint 
surface through a portion of the range of motion to prevent intrusion by foreign objects. 

Another object of the present invention, is to provide a sectional door where the 
bearing surface of the joint interface is oriented to bear the weight of the door. Still 
another object of the present invention, is to provide a joint interface having a bearing 
portion located intermediate of the front and rear faces of a door section. Yet another 



object of the present invention is to provide a bearing position that facihtates pivotal 
movement between adjacent door sections. It is still another object of the present 
invention to provide a raised bearing portion on a joint surface in the interface that 
contacts an opposite joint surface where the raised portion slopes downward toward the 
rear of the door section. 

Another object of the present invention is to provide a sectional door that carries 
the door rollers independently of the hinges between adjacent panels, A further object 
of the present invention is to provide a roller receiver formed in a door section adjacent 
to the joint interface. Still a further object of the present invention, is to provide a roller 
carrier located between the front and rear surfaces of a door section which takes up less 
interior space when the door is closed and provides more headroom when the door is 
open and minimizes back break between the top panel and its adjacent panel in the open, 
horizontal position. Yet another object of the present invention is to provide an end stile 
inserted within the contours of a door section providing additional support thereto, where 
the roller carrier is carried by the end stile. Still another object of the present invention 
is to provide a carrier block insertably received within the end stile, where the carrier 
block holds the roller and may be non-metallic to reduce noise. 

Another object of the present invention is to provide a door system that can be 
packaged for shipment where the track system and drive tube fit within the door sections, 
thereby requiring no additional room for shipping and reducing the instance of lost 
components. A further object of the present invention is to provide component receivers 
formed on the door sections to stow components including the track system and drive 
tube for packaging and shipping purposes. Still a further object of the present invention 
is to provide such component receivers formed in the stiles of a door section. 

Another object of the present invention is to provide an overhead sectional door 
having a single leaf hinge joining adjacent sections. A further object of the present 
invention is to provide a single leaf hinge that may be attached to a door section before 
the sections are joined together. Yet another object of the present invention is to provide 
a single leaf hinge that allows the hinge leaf to remain attached to a first section in a 
position outside the normal movement of the hinge during operation until such time as 



the installer desires to attach the leaf to the second section. A further object of the 
invention is to provide such a single leaf hinge having a curl which interfits with a panel 
stile at one end and attaches by fasteners to the stile of an adjacent panel of a door for 
quick, easy installation. 

Another object of the present invention is to provide an overhead sectional door 
having a cable attachment assembly at the bottom of the door that serves as a roller 
carrier for the bottom roller. Still another object of the present invention is to provide a 
cable attachment assembly that includes a bore adapted to receive the shaft of a roller 
constituting the bottom roller of the door, thereby eliminating a bottom bracket and 
fasteners. 

The present invention generally contemplates a sectional door including, a 
plurality of panels pi votally joined to each other, the panels including, a facer having a 
front surface, a first joint member and a second joint member extending rearwardly of the 
facer, a pair of end stiles received at lateral extremities of the panels and placed in 
supporting relation thereto, the stiles having a recess adjacent one of the joint members, 
a hinge receiver located adjacent the recess and a hinge pivotally coupled to one of the 
panels at the hinge receiver and fastened to another of the panels at the end stile, wherein 
the recess provides a clearance for pivoting movement of the hinge and the storage or 
stowage of door components. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a fragmentary rear perspective view of an overhead sectional door system 

according to the concepts of the present invention depicting a plurality of door sections 

shown in conjimction with a track system and counterbalance system; 

Fig. 1 A is an enlarged fragmentary perspective view of the sectional door of Fig 

1 with some components depicted in exploded positions to show the interrelationship 

between various of the components and the structure thereof; 



Fig. 2 is a fragmentary sectional view taken substantially along line 2-2 in Fig. 
lA depicting details of the hinge, roller carrier, and joint assemblies between adjacent 
panels in the end stile area; 

Fig. 2 A is a fragmentary sectional view similar to Fig. 2 showing the adjacent 
panels at a plurality of different angular positions during movement of the door between 
the open and closed positions. 

Fig. 3 is a fragmentary sectional side elevational view taken substantially along 
line 3-3 of Fig. 1 A of a single door section and center stile depicting further details of the 
hinge assembly thereat; 

Fig. 3 A is a fragmentary sectional side elevational view similar to Fig. 3 depicting 
further details of the hinge assembly including a position of the hinge prior to attachment 
to an adjacent section and positions delineating the normal range of hinge motion during 
operation of the door in chain lines; 

Fig. 4 is a fragmentary side elevational view of the bottom section of the door 
depicting details of a cable attachment assembly having an integrally formed roller 
receiver and fiirther depicting details of the astragal assembly protecting the lower portion 
of the bottom section; 

Fig. 5 is a perspective view of two pairs of door sections disassembled and facing 
each other with the rear surfaces of the panels exposed depicting details of component 
receiver assemblies formed on the rear side of the sections showing vertical track 
members located on one panel in a pair of panels and a drive tube located on a second 
panel in a second pair of panels; 

Fig. 5 A is a perspective view of the panels depicted in Fig. 5 rotated 1 80 ° to show 
details of the second panel in each pair including component receiver assemblies for 
storage or stowage of horizontal track sections and cross members therein; 

Fig. 6A is a fragmentary side elevational view of a pair of panels, as might be 
seen along line 6A-6A in Fig. 5, depicting receipt of track members within the 
component receiver assemblies formed on the sections; and 
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Fig. 6B is a partially fragmented side elevational view similar to Fig. 6 A, as might 
be seen along line 6B-6B in Fig. 5, depicting receipt of a coimterbalance drive tube and 
door stop pieces within the component receiver assemblies located on respective panels. 

DETAILED DESCRIPTION OF THE INVENTION 
An upward acting insulated or uninsulated sectional door system embodying the 
concepts of present invention is generally indicated by the numeral 10 in Fig. 1 of the 
drawings. The door system 10 is positioned and moxmted for opening and closing 
movement in a building, trailer or other stmcture by a peripheral door frame, generally 
indicated by the nxuneral 1 1 . The frame 1 1 consists of a pair of spaced vertical jambs 12, 
that, as seen in Fig. 1, are generally parallel and extend vertically upwardly relative to a 
supporting surface such as the ground, a floor, or the bed of a trailer (not shown). The 
vertical jambs 12, 12 are spaced and joined proximate their vertical upper extremity as 
by a header 13 to thereby define the generally inverted U-shaped frame 1 1 for mounting 
a door, generally indicated by the numeral 14. The frame 1 1 may be constructed of 
wood, metal, or other relatively high-strength, rigid material for purposes of 
reinforcement, attachment to a building or vehicle, and facilitating the attachment of 
elements involved in supporting and controlling the door 14. 

The header 1 3 may advantageously mount a counterbalance system, generally 
indicated by the numeral 15 that interacts with the door 14 to facilitate raising and 
lowering of the door 14 in a manner well known to persons skilled in the art. The 
counterbalance system 15 may be in accordance with the characteristics of a 
counterbalance system according to Applicant's Assignee's U.S. Patent No. 5,419,010, 
which is shown for exemplary purposes and the disclosure therein incorporated herein 
by reference. It will be appreciated that any of a variety of coimterbalancing systems may 
be employed. 

As seen in Figs. 1 and 2, flag angles 16 mounted on frame 1 1 are provided to 
partially support roller track assemblies, generally indicated by the numerals 17, 17, 
which are positioned to either side of the door 14. Each of the roller track assemblies 1 7, 



1 7 includes a vertical track section 1 8, a horizontal track section 1 9, and a transition track 
section 20 interposed therebetween. As shown, transition track sections 20, 20 may be 
made integral with horizontal track sections 19, 19 such that the sections 19, 20 may be 
decoupled, as a unit, from vertical section 18 for storage or stowage and transport as 
described below. 

The roller track assemblies 17, 17 may thus support and direct travel of the door 
1 4 in moving from the closed vertical position, depicted in Fig. 1 , associated with vertical 
track sections 1 8, 1 8 of roller track assemblies 1 7, 1 7 through transition track sections 20, 
20 to an open, horizontal position associated with horizontal track sections 19, 19. The 
ends of horizontal track sections 19, 19 displaced from the door 14 are joined and 
supported by back bars (not shown) attached directly or indirectly to the ceiling or walls 
of a structure in which the door system 1 0 is installed. It will be appreciated that the door 
system 1 0 of Fig. 1 may be packaged for shipping with the back bar and horizontal track 
sections 19, 19 disassembled and positioned as depicted in Fig. 6B of the drawings, and 
described more completely below. 

A four-panel sectional door 14 is shown for exemplary purposes in Fig. 1 of the 
drawings. However, it will be appreciated that additional panels may be employed in 
sectional doors of this type depending upon the height of the door opening, the width of 
the panels, and related considerations. As depicted, the door 14 has a plurality of panels 
or sections, generally indicated by the numeral 30. Each of the panels 30 has generally 
the same configuration, and thus for exemplary purposes, only a single panel 30 will be 
discussed in detail. 

As shown in Fig. 2, door system 10 has a type of pan door 14 that has as a 
primary structural member a facer, generally indicated by the mmieral 35, having a front 
surface 36 which may be essentially planar and extend substantially the height and width 
of panel 30. Joint assemblies, generally indicated by the nimieral 40, extend rearward of 
front surface 36 at the top 31 and bottom 32 of panel 30. Joint assemblies 40 may 
include a first joint member 41 and a second joint member 42 shown, as an example, at 
the top and bottom 3 1 and 32, respectively, of the facer 35. Stacking of panels 30 in the 
vertical, closed configuration of door 14, depicted in Fig, 1, causes respective first and 
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second joint members 4 1 , 42 on adjacent panels 30 to mate to fomi an interface, generally 
indicated by the numeral 38 in Fig. 2 between adjacent panels. At the juncture of facer 
35 and first joint member 41, facer 35 transcends into an upwardly sloping shoulder 
portion 44 defining an offset that provides a seat for a projecting nose 45 formed between 
the fi-ont surface 36 and the second joint member 42 on a superjacent panel 30A. In this 
respect, when adjacent panels 30A, 30B are in a planar orientation, as when the door 14 
is in a closed position (Fig. 1), the nose 45 laps over the shoulder 44, in sealing relation 
of adjacent panels 30 at interface 38. This cooperative engagement of the nose 45 and 
shoulder 44 also aids in reinforcing panels 30 in their resistance to wind loads. 

The second joint member 42 of panel 30A transcends a generally semicircular 
arc 48 extending from the nose 45 to a heel 46 formed between the second joint member 
42 and tab 47 extending inwardly relative to the joint member 42 in a direction generally 
parallel to facer 35 and constituting the lower rear surface of panel 30. The tab 47 may 
have a return hem 47* to impart additional strength and rigidity to the panels 30. Heel 
portion 46 may be planar, as shown in Fig. 2, or transcend a downwardly projecting arc 
similar to nose 45. In either case, heel portion 46 provides a clearance at 49 for the first 
joint member 41 throughout its range of motion. 

First joint member 41 may include a raised portion, generally indicated by the 
numeral 50, received within the umbrella of second joint member 42 and generally 
intermediate of the nose 45 and heel 46 thereof. The raised portion 50 may extend the 
entire length of panel 30, or as will be appreciated, may be provided at one or more 
portions of the top surface of the panel 30. Raised portion 50 extends upwardly to an 
extent necessary to contact second joint member 42, when the panels 30 are oriented in 
a planar vertical position associated with the closed door condition, as shown in Fig. 2. 

Raised portion 50 may be integrally formed in first joint member 41, as by the 
first joint member 41 transcending an upwardly extending profile, which may be gradual 
or include a stepped increase in the height of the first joint member 41 defining a raised 
portion 50 having one or more tiers. In the embodiment shovm in Fig. 2 A, a multi-tiered 
structure may include a first tier 51; a second tier 52 extending upwardly from the first 
tier 51; and a third tier 53, which is, in this example, the uppermost tier, extending 
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upward from the second tier 52. Third tier 53 may have a generally planar top surface 
54 (Fig. 3), which may contact the second joint member 42 in substantially a medial 
position relative to the front facer 36 and rear tab 47. The area of contact, generally 
indicated by the numeral 55, between the first joint member 41 and second joint member 
42 at raised portion 50 may be located at any intermediate point on first joint surface 41, 
such as, a point just rearward of the midline M, as shown in Fig. 2 A. 

To facilitate contact between the raised portion 50 and second joint member 42 
when the door panels 30 are in the closed position, the top surface 54 of raised portion 
50 may be given a slope at 57, as shown in Fig. 3, so that planar top surface 54 is 
substantially tangential to arc 48 of second joint member 42 at the contact area. From 
uppermost tier 53, first joint member 41 descends at 58 to substantially its initial level. 
As at the front surface 35 of panel 30, first joint member 41 may define an offset to 
provide a clearance for free relative rotation between adjacent panels 30. For example, 
first joint member 41 may extend downward and rearward in a linear fashion forming a 
sloped offset surface 56 that bridges first joint member 41 and tab 59 extending generally 
parallel to facer 35 and constituting the upper rear 48 of panel 30. The tab 59 may have 
a return hem 59' to impart additional strength and rigidity to the panels 30. 

If desired, to reduce temperature transfer through the door 14 and/or to reduce 
noise transmission, insulating material, generally indicated by the numeral 60, may be 
cetrried or formed on or within panels 30, as shown in Fig, 3. The insulating material 60 
includes a foam body 6 1 which may be of any of a variety of polyurethane or polystyrene 
foaming materials commonly employed in the insulation of garage doors and the like. 

To help support the door 14 and improve its rigidity, various vertical support 
members, such as stiles may be used in connection with the door panel 30. For example, 
end stiles, generally indicated by the niuneral 70, may be located at the lateral extremities 
of panels 30. If necessary or desirable, one or more center stiles, generally indicated by 
the nxmieral 90 and described more completely below, may be located intermediate of the 
lateral extremities of panels 30. The end stiles 70, are generally elongate members that 
extend between the top 31 and bottom 32 of the panels 30. Stiles 70, 90 are adapted to 
fit within the confines of panels 30 and may be retained within facer 35 by the inwardly 
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extending tabs 47, 59 located at the top 31 and bottom 32 of panel 30. End stile 70 
generally includes a stile body 7 1 , which may be hollow and have a box-like section. As 
shown in Fig, lA, stile body 71 may be contoured at its top 72 and bottom 73 to 
substantially conform to the joint surfaces 41 , 42 of the panels 30 and provide additional 
support thereto. For example, as shown in Fig. 4, the bottom 73 of an end stile 70 is 
made arcuate near its center to conform somewhat to the arcuate shape of the second joint 
member 42. Similarly, the end stiles 70 may be provided with sloping portions at 65 
(Fig. 6A) that conform to the sloped surfaces 56 of facer 35. The top surface 66 of stile 
70 may be truncated such that the raised portion 50 of first joint member 51 extends 
beyond the top surface 65, as shown, for example, in Fig. 6 A. 

In accordance with another feature of the present invention, stiles 70, may be 
provided with storage receivers, generally indicated by the numeral 75 in Figs. 5 and 5 A, 
that may be used to carry track members 17, drive tube 26, or other door components, 
collectively and individually indicated by the numeral 80 in Figs. 6A and 6B, during 
transport of the door system 10. Receivers 75 may take the form of various brackets or 
other devices attached to the panels 30 or end stiles 70 or, as shown, the receivers 75 may 
take the form of one or more notches or recesses 76 sized to receive door system 
components 80 within the body 71 of end stiles 70 (Fig. 2). As shown, recesses 76 may 
be formed in stiles 70, 90, as necessary to retain the door components 80. Recesses 76 
may be capped at their lateral outward extremity to at least partially enclose an end 81 
of a stored component 80, as by a band of material forming the outbound lateral side 79 
of end stile 70 (Fig. lA). If necessary to accommodate door components 80 having a 
lateral dimension greater than that of the door 14, the capping member may protrude 
laterally outward of the edges of door 14. It will be appreciated that such members may 
be made removable, when their outward extension would interfere with operation of the 
door 14. 

In the example shown, recess 76 is a box-shaped cut out formed in stiles 70. As 
mentioned the outbound lateral side 79 of end stiles 70 may close the recess 76 formed 
in end stile 70 on one side. As shown in Figs. 2 and 2A, recess 76 may only partially 
extend into the thickness of end stile 70 leaving space for the installation of insulating 
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material. The number of receivers 75 per panel 30 may vary depending on the desire to 
attach one or more components to a door panel 30. For example, as shown in Figs. 5, 5 A, 
6A and 6B, in a foiir panel door system, only a single receiver 75 on each panel 30 is 
necessary to stow the vertical tracks 18,18, horizontal tracks 1 9, 1 9, door stop pieces 2 1 , 
5 21, and counterbalance drive tube 26. The vertical and horizontal tracks 18, 19 may be 

arranged one within the other in an overlapping configuration, shown at 83 in Fig. 6A, 
and then fit within the receivers 75 on a panel 30. Similarly, the door stop pieces may 
be arranged adjacent to each other in a single receiver 75. As shown in Fig. 6 A, receiver 
75 may be provided with a divider 84 to separate multiple stored components 80 within 

10 a single receiver 75 . As multiple components are stowed in receiver 75, divider 84 serves 

to hold inserted components 80 in the proper position, avoiding any interference firom 
previously stowed components as additional components are stowed within a receiver 75. 
Since generally only a single drive tube 26 is used, it may be located by itself in a single 
receiver 75 formed on panel 30. For convenient packaging, pairs of panels 30 may be 

1 5 oriented back-to-back with their respective receivers 75 facing outward to give packaging 

personnel and the end-user access to the components 80 stored thereon. 

The recesses 76 may be formed such that they closely fit the stored components 
80 that are to be received therein or, if desirable, create an interference fit, such that, the 
stored components 80 may be snap fit and held within the receivers 75 by virtue of the 

20 fit therebetween. Recesses 76, fixrther, may be contoured or provided with contoured 

inserts that conform to specific components 80, facilitating accurate packaging of door 
components 80, and, thus, helping to ensure that all of the necessary components 80 
arrive on-site in a single package. 

The center stiles 90, which may be similar to end stiles 70, are provided at one or 

25 more locations intermediate the end stiles 70. Since center stile 90 is similar to end stile 

70, like nimibers will be used to describe like portions of center stile 90. A single center 
stile 90 may be used, and it may be located at any point intermediate of end stiles 70, 
including a point near the center of the door's width as seen in Figs. 5 and 5 A. Similarly, 
multiple center stiles 90 may be placed at any position along the width of a panel 30. 

30 When multiple center stiles 90 are used, as shown for example in Fig. 1, center stiles 90 
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may advantageously be substantially evenly spaced from each other and for end stiles 70, 
Center stile 90, like end stile 70, may have a box-like stile body 91 extending vertically 
between the top and bottom 31, 32 of panels 30 (Figs. 6 A and 6B). Like end stile 70, 
center stile 90 may be provided with a profile similar to the first and second joint surfaces 
5 41, 42. Likewise, center stile 90 may be sized to accommodate the insulating material 

60 such that the layer of insulating material 60 may be inserted between front facer 36 
and center stile 90. The center stile 90 may fiirther be provided with a receiver, generally 
indicated with the numeral 95, similar to receiver 75, that receives various components 
80 of the door system 10 for transport and storage or stowage. As shown, the receiver 

10 95 may include a recess 96 that is aligned with receivers 75 formed on the end stiles 70, 

such that elongate linear members that span the width of door 14 may be mounted in 
recesses 76, 96 (see Figs. 5 and 5 A). 

In accordance with another feature of the present invention, rollers, generally 
indicated by the numeral 100 in Fig. 1 A, supported on the door 14 are positioned outside 

15 of the end stiles 70. Rollers 100 generally include a roller shaft 102 and wheel 103 

coupled to the shaft 102 and freely rotatable thereon. The end stiles 70 may support 
rollers 100, and, thus, be provided with openings 101 for receipt of roller shafts 102. The 
openings 101 may be formed near the vertical extremities of end stiles 70 of each panel 
30 near the interface 38 of adjacent panels 30. The bottom panel 32 may be provided 

20 with roller 100 at the bottom of its end stile 70, as described below. As shown, multiple 

openings 101, or a single opening that accommodates multiple roller positions, such as 
a slot, may be formed in end stiles 70 such that the roller may be moved on end stile 70 
to accommodate the angularity of vertical track sections 18, 18 relative to vertical jambs 
12, 12 coommonly employed in the art. 

25 A roller carrier, generally indicated by the numeral 110, may be fitted within end 

stile 70 to secure the roller 100 thereon. Referring to Figs. lA, 2 and 2 A, the roller 
carrier 110 may include a hollow, block-like member or roller block 111 having an 
exterior surface 112 that generally conforms to the interior 1 13 of end stile 70 and may 
be inserted within the stile body 71 as indicated in Fig. 1 A. The roller block 111 shown 

30 in Fig, 2, for example, has a front wall 115 and a top wall 1 1 6 joined by an upwardly and 
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rearwardly sloping face 117, which provides a forward clearance at 1 18 for shoulder 44. 
Similarly, a rearward clearance at 1 19 is provided by an arcuate transition 120 between 
the top wall 116 and a rear wall 122 of roller block 111. Roller block 111 may be open 
at its ends 123, 123 and define one or more openings 124 in which a roller 100 may be 
5 received. For example, as shown in Fig. 2 A, a row of roller receiving bores 125 may be 

formed in the roller carrier 1 1 0 to provide multiple positions for receipt of the roller 100. 
In this manner, the centers B (Fig. 2 A) of bores 125 may be spaced in two dimensions 
within a plane extending perpendicular to the firont surface 36 of facer 35. For example, 
as shown in Fig. 2 A, bores 125 may be located along a diagonal line, connecting their 

10 centers B, extending between the top and bottom walls 116, 126. It will be appreciated 

that bores 125 may be located at other positions relative to walls 112 and may be variably 
angularly aligned relative to each other, as well. The walls of bores 125 may be of any 
material including metals and plastics. Similarly, roller carrier 1 10 may be made of any 
suitable material capable of sustaining wind loads, such as metals and plastics. For 

15 example, roller carrier 110, shown in the Figs. 2 and 2 A, is constructed of a plastic 

material, which advantageously helps to reduce noise that ordinarily is emitted fi-om 
conventional steel rollers and carriers. It will be appreciated that a plastic insert may be 
used with a metal roller carrier 1 10 to achieve similar noise reduction. 

The end stile 70 is provided with one or more openings 101 corresponding to the 

20 roller receiving bores 125. As mentioned, the roller carrier 110 may take on the form of 

a generally block-like member 111 sized to conform to the interior 128 at the upper 
extremity of an end stile 70 and place bores 125 in registry with openings 101. Rollers 
100 are inserted through openings 101 and into the bores 125. During assembly of the 
door system 10, after the rollers 100 are inserted, panels 30 may be stacked between 

25 vertically extending track portions 18 that receive rollers 100. Since rollers 100 hold 

panels 30 in position, the need for an aggressive fit between the panels 30 is eliminated. 
Further, panel alignment is maintained by rollers 100, allowing easy attachment of door 
hinges. 

Hinge assemblies, generally indicated by the numeral 130 in Figs. 1 and lA, 
30 pivotally connect panels 30, and may include any commercially available hinge that acts 
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to help support and pivot the panels 30 as they travel from the vertical, closed position 
to the horizontal, open position. Preferably, as shown in Figs. 1 A, 2, 2 A, 3 and 3 A, each 
hinge assembly 130 may include a single leaf hinge 131. The single leaf hinge 131 is a 
unitary member, which may have any shape capable of coupling adjacent panels, and a 
5 pivot point located to allow proper articulation of the panels 30. Single leaf hinge 131 

may, as shown, take the form of a generally L-shaped member having a first leg 132 
extending adjacent the rear tabs 59 and 47 of the panel 30 and shorter second leg 133 
extending inward toward the front face 36 of the panel 30. The shorter leg 1 33 may have 
an end 134 that interacts with the door 14 in a pivoting fashion, as described more 

10 completely below. Referring to Fig. 2, second leg 133 of hinge leaf 131 may extend 

toward the front surface 36 of facer 35 and attach to the door 14 beneath the interface 38 
of adjacent panels 30A and 30B. Second leg 133 may be oriented at an angle, which may 
be perpendicular (Fig. 2A), oblique, or acute (Fig. 3 A) relative to first leg 132. The end 
134 of second leg 133 may be pivotally attached to panel 14, as by a pin 136, shown in 

15 Fig. 3 A, or an end receiver assembly, generally indicated by the numeral 135 in Fig. 2, 

and described more completely below. 

As shown in Fig. 2 A, end-receiving assembly 135 may include a boss 137 that 
extends toward the front face 36 of facer 35. An arcuate slot, generally indicated by the 
numeral 140, is formed adjacent the boss 137 to receive end 134 of hinge leaf 131. Boss 

20 137 may be downwardly offset relative to the roller carrier 1 1 0 to provide clearance for 

the rotation of second leg 1 33 as the end 1 34 rotates about the boss 137. Slot 1 40 extends 
circimiferentially about a portion of boss 137 and has a radius complementary to that of 
end 134, such that end 134 is permitted to rotate freely about boss 137. The slot 140 has 
a length sufficient for pivoting of the hinge 130 through the range of motion necessary 

25 for proper movement of the door panels 30 between the open and closed positions. For 

example, as shown in Fig. 2 A, the operating range of a panel may include travel from the 
vertical aligned position to a fully angled position 30*. To facilitate installation, slot 140 
may be provided with additional clearance at 145 that allows the hinge leaf 131 to rest 
in a position at a greater angle outside the operating range of motion for the hinge leaf 

30 131 during operation. In this way, the hinge leaf 1 3 1 may be left to rest in an inoperative 
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position where the hinge leaf 131 will not interfere with the installation of the door 14. 

Referring to Fig. 3 A, end 134 is curled or made cylindrical to define a pin- 
receiving bore 137 and sized such that the end 134 is freely rotatable on the pin 136. 
Whenusingapin 136 to pivotally attach end 134, aprojection 146 that interacts with end 
5 1 34 may be used to hold hinge 1 30 in an inoperative position, as described with respect 

to the end receiver assembly 135. For example, as shown in Fig. 3A, projection 146 
extends outwardly from a surface 147 on center stile 90 adjacent end 134. End 134, as 
discussed above, is curled to define a bore and may be left open at one end to define a gap 
148 in which the projection 146 may be received. Altematively, the gap 148 may be 
10 formed in the surface of the end 134. Gap 148 is located such that when the hinge leaf 

1 3 1 is in the inoperative position, which may correspond to a position where the first leg 

1 32 of hinge leaf 1 3 1 is in a generally perpendicular position relative to the front surface 
36 of facer 35, the tip 149 of end 1 34 contacts projection 146. In this position, projection 
146 impedes rotation of end 134 such that hinge leaf 131 remains in the inoperative 

1 5 position imtil a force is applied to cause rotation of the hinge leaf 131. The force required 

may be minimal, such that the user may manually disengage projection 146 by manually 
rotating hinge leaf 131. To that end, projection 146 may be provided with tapered 
surfaces, extend only a small extent, or be made of a somewhat flexible material. 

With second leg 133 pivotally attached, as by sliding end 134 laterally over the 

20 pin 136 or boss 137, first leg 132 is attached to the adjacent panel 130 to couple adjacent 

panels 30 to each other. As shown in Figs. 2, 2A, 3 and 3 A, for example, first leg 132 
of hinge leaf 131 extends upwardly a sufficient extent to allow attachment of the first leaf 
1 32 to a superjacent panel 30A. To provide clearance for the rear tabs 47, 59 of adjacent 
panels, second leg 132 may be initially rearwardly offset as it extends from second leg 

25 133, relative to stiles 70, 90, to provide clearance for the rear tabs 47, 59 of facers 35. 

Once beyond tabs 47, 47, the first leg 1 32 may jog inwardly such that it fits flush against 
stiles 70, 90. First leg 1 32 may be conventionally attached to stiles 70, 90 with fasteners 
150 or suitable adhesives. 

As best shown in Figs. 2 A and 3 A, a clearance area 151 may be provided below 

30 second leg 133 to facilitate rotation of the hinge leaf 131, during operation of the door 
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14. As best shown in Figs. 2 A and 3 A, for example, rotation of the hinge leaf 13 1 causes 
second leg 133 to rotate in a clockwise fashion toward the stile 70, 90. Clearance area 
1 5 1 is provided below hinge leaf 131 such that second leg 1 33 may rotate as the door 14 
moves from a generally vertical, closed position to a generally horizontal, open position. 

5 If storage receivers 75 , 95 are provided and used, components 80 will have been removed 

from storage receivers 75, 95 prior to operation of door 14, and storage receivers 75, 95 
may be used for this purpose. In that regard, as shown in Figs. 2 and 3, the storage 
receivers 75, 95 may be located immediately below the hinge leaf 131. 

It is to be appreciated that the configuration of the joint assemblies 41 , 42 and the 

1 0 location of the pivot axis of hinge assemblies 130 combine to define the spacing between 

panels 30A and 30B and particularly nose 45 and second joint member 42 during the 
entire operating range of the angular articulation between adjacent panels. The spacing 
may be dimensionally controlled to at all times remain within approximately .2 inch such 
that a person's fingers cannot be inserted therein. Strength of the panels 30 at joint 

15 members 41, 42 is enhanced by the fact that second joint member 42 and particularly the 

arc 48 is of a relatively large radius and by the fact that the majority of the first joint 
member 41 is oriented substantially perpendicular to the front surface 36. 

To facilitate opening and closing of the door 14, a counterbalance system 15 is 
used in a manner conventional in the art as seen in Fig. 1 . The coxmterbalance system 1 5 

20 may include a cable C (Fig. 4) that is attached to the door in the counterbalance system 

15, such that the counterbalance system 15 transmits a variable counterbalancing force 
through the cable C to the door 14. While cable C may be attached in any manner 
common in the art, a cable retainer, generally indicated by the niuneral 1 55 in Fig. 4, may 
be provided for this purpose. Cable retainer 1 55 may be located on the bottom panel of 

25 the door 14 and may include an annular flange 156 displaced outward from the end of end 

stile 70 to form a spool-like member about which the cable C may pass in a U-tum 
fashion. The end 157 of the cable C may then be secured, as by forming a loop about 
cable retainer 155 and securing the end 157 of cable C with a clamp 158. In this way, 
tension applied to cable C is delivered to the door 14 at bottom panel 32 via cable retainer 

30 assembly 155. As an alternative, cable C may be indirectly attached to the cable retainer 
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155 by way of a link, generally indicated by the numeral 160, attached to the cable 
retainer 155 and freely rotatable thereon, at a first end 161 and attached to the cable at a 
second end 162, as by a shoulder pin 163. In this way, some rotation of the link 160 will 
occur prior to application of tension to the cable retainer 155. 

As a further altemative, cable retainer 155 may be provided with a tubular bore 
165 (Figs. lA and 4) adapted to receive a roller shaft 102. Bore 165 may extend axially 
inward from flange 156 and be insertably received within an opening 1 0 1 in end stile 70. 
Tubular bore 1 65 may be adapted to receive a roller shaft 1 02, and, thus, the bottom panel 
30 of door 14 may be provided with a roller 100 moxmted in conjunction with the cable 
retainer 155, as shown in Fig, lA. 

To protect the bottom panel of door 14 and effect a seal, an astragal assembly, 
generally indicated by the numeral 170, may be attached to the bottom 32 of the 
lowermost panel 30. As best shown in Fig. 4, astragal assembly 170 may include a 
mounting bracket 171 attached at the rear surface 174 of stiles 70, 90. Bracket 171 may 
include a receiver portion, generally indicated by the nxmieral 1 75, which has a fastening 
clip member 176 that extends rearwardly of the door 14 just inside the vertical plane of 
rear tab 47 of facer 35. From the bottom of clip member 176 receiver portion 175 
extends toward the front surface 36 of facer 35, along a line perpendicular to front svirface 
36, beneath the bottom surface 32 of panel 30, closing the panel 30 and protecting the 
exposed second joint surface 42. Receiver portion 1 75 may include one or more grooves 
179,179 to which a sealing member, generally indicated by the numeral 180, is attached 
in a conventional manner. For example, the grooves 179, 179 may be spaced, generally 
horseshoe-shaped notches in which flexible tabs 181 carried on sealing member 1 80 are 
insertably received. As shown, sealing member 1 80 includes a generally U-shaped wall 
185 that extends downwardly to cushion contact and effect sealing at the bottom of the 
door 14 with a floor, the ground or the like. 

Thus, it should be evident that the door system disclosed herein carries out one 
or more of the objects of the present invention set forth above and otherwise constitutes 
and advantageous contribution to the art. As will be apparent to persons skilled in the art, 
modifications can be made to the embodiments disclosed herein without departing from 
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the spirit of the invention, the scope of the invention herein being limited solely by the 
scope of the attached claims. 



